This paper presents an analysis of growth episodes in Israel during the years . The analysis uses, in addition to the standard variables, an index of the quality of macroeconomic management along the lines presented by Sirimaneetham and Temple (2005) . The quality of macroeconomic management turns out to have a significant impact on growth episodes. However, our quantitative analysis shows that exogenous variables like world trade and security events had a larger impact on growth episodes than did the policy variables. We also found that forces that enhance supply, like the labor market experience of immigrants, are insufficient to explain persistent growth episodes in Israel; demand variables are also needed in order to explain these episodes. Using our analytical framework, we quantify the contributions of the different forces to the transition from the 2001-2003 recession to the present growth episode; we found that two-thirds of this transition is explained by exogenous variables--mainly the world trade and the security situation--and one-third is explained by policy variables, i.e., better macroeconomic performance and the reduction of tax rates. 
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Introduction
One of the well-known empirical findings is that periods of growth are highly influenced by exogenous shocks, like changes in the terms of trade. Easterly, Kremer, Pritchett and Summers (1993) found that exogenous shocks are responsible for a large fraction of growth variation in industrial countries. Hausmann, Pritchett and Rodrik (2005) found that changes in the terms of trade have a high probability of being the engine for a transition to an acceleration ("persistent growth") period. 1 Given that, unlike exogenous shocks, macroeconomic policy variables are controlled by Economic Policy-Makers, policy variables have drawn a great interest in economic research (Fischer, 1993) . In a recent paper, Sirimaneetham and Temple (2005) found that high-quality macroeconomic policy is a necessary but not sufficient condition for economic growth. By constructing an index of the quality of macroeconomic policy, these authors found that bad macroeconomic policy can be offset by other factors (like shocks), but the fastest growing countries in their sample all shared high-quality macroeconomic management. This paper calculates an index of quality of macroeconomic management for the case of Israel, during the period , and estimates the effect of this index on Israel's growth episodes. By running regressions that account for the main exogenous variables that had an impact on growth episodes in Israel, like world trade, waves of immigration and shocks to the security situation (such as the Intifada), we estimate 1 Their definition of sustainable growth is based on growth rates of per capita GDP. Acceleration is defined as an increase of 2 percent in the growth rate for 8 consecutive years (with sensitivity analysis for 5 and 10 years), a growth rate higher than 3.5 percent and a time gap of at least five years between two consecutive acceleration episodes. An additional requirement is that the per capita GDP level after the episode is higher than the peak before the acceleration. the contribution of macroeconomic management to the probability of having such periods. The analysis is based on the periods of growth in Israel, which were classified into periods of persistent growth, growth, and recession. In the appendix we discuss other definitions by looking at per capita GDP levels, instead of growth rates.
The paper is organized as follows: in Section 2 we characterize the different growth periods in Israel and the quality of macroeconomic management; in Section 3 we introduce a linear probability model, with the purpose of assessing the quantitative impact of the exogenous and policy variables on growth episodes; this framework is used to quantify the contribution of the various variables to the transition from the recession in 2001-03 to the present growth episode; in Section 4 we present the conclusions. In two appendices we show a sensitivity analysis for the definition of persistent growth episodes and a cointegration analysis for per capita business sector GDP and total factor productivity. Table 1 shows the business cycles in Israel. 2 The table distinguishes between periods of growth characterized by a high per capita growth rate and a long duration (persistent growth periods), 3 periods of growth characterized by a high per capita growth rate but short duration (growth periods), and periods characterized by a low or negative per capita growth rate of GDP (recession periods).
Growth and macroeconomic management in Israel: the facts

Business cycles and sustainable growth episodes
It is important to note that there are only a few episodes of persistent growth in Israel's economic history. Two out of the three periods of persistent growth occurred in the 1960s, while the country was relatively young. After 1973, growth periods were scarce and short, one of the most remarkable examples being the 2000 episode, with a sharp increase in 1999 and an abrupt fall in the last quarter of 2000 as a consequence of the bursting of the high-tech bubble and the outbreak of the second Intifada. The surge in growth rates in the mass-immigration period during the 1990s fits our definition of a persistent growth period, but the per capita growth rate in this period was significantly smaller than in the growth episodes of the 1960s.
It is of particular interest to understand the forces behind periods of persistent growth.
It seems quite evident that the growth periods in Israel were driven by exogenous factors. However, as mentioned by Hausmann, Pritchett and Rodrik, also reforms and policy variables play a role. As documented in the literature, it is difficult to measure reforms for a given country in a time-series framework. A possible explanation is that the impact of reforms is gradual and therefore difficult to trace via econometric analysis. This is not the case for the quality of macroeconomic management and other policy variables, which are easier to quantify and analyze, and were stressed in the literature as significant contributors to growth.
4 Table 2 summarizes important exogenous and policy variables during the different periods. Note that the average increase of world trade and the number of immigrants are higher in growth than in recession periods, and that inflation and government budget deficit are lower in growth periods. Note also that the timing of the changes in these variables make them natural candidates for explaining business cycles in Israel.
However, in order to assess their effect, a whole model that controls for the different factors is needed. Such a model is presented in section 3. The following three variables are related to the exchange rate management regime, which has changed during Israel's economic history. The variables are: -Black market premium (BMP), which reflects departure of a market-determined exchange rate from the official one. This variable is widely used in cross-section studies (Barro and Lee, 1999) , and for Israel it makes the distinction between the preliberalization period and the post-liberalization one.
-Currency overvaluation (OVERVAL), as introduced by Dollar (1992) and extended by Easterly and Sewadeh (2002) , reflects possible departure of the exchange rate from a purchasing power parity equation. We adopted the Easterly and Sewadeh estimates, and extended it forward to the present by looking at the disparity between actual depreciation and the one arising from a purchasing power parity equation, as calculated by the World Bank.
-The variability in the overvaluation index (ERATE), reflects the coefficient of variation of the OVERVAL variable, and is considered as a relevant variable for estimating the quality of the exchange rate management.
Finally, as stated above, we adopted the basic formula of Sirimaneetham and Temple (2005) , which is a weighted average of the above variables, to calculate the macroeconomic index. The Macroeconomic Index (Using the cyclically adjusted deficit,1960-2006) During most of the early period of the sample which was characterized by persistent growth, the quality of macroeconomic management as measured by the index was good (except for 1960 and 1961 when the exchange rate was strongly overvalued). The Macroeconomic Index -Exchange Rate Management These graphs show that during the 1960s macroeconomic management was generally quite good, although in the first years the exchange rate management index was negative and large in absolute value, indicating an overvaluation of the Israeli Lira and a significant black-market premium.
In the 1970s both exchange rate management and the general government deficit deteriorated, which was reflected in a deterioration in the quality of the macroeconomic management index.
The deterioration of macroeconomic management in the high inflation period (mid1980s) was evident in all components of macroeconomic management.
The stabilization plan of 1985 resulted in a sharp reduction of inflation and of the government budget deficit, while the index of the quality of exchange rate management continued to be negative. This negative index persisted until the 1990s, when exchange rate liberalization lead to a steady improvement in exchange rate management.
The clear improvement in macroeconomic management in the new millennium was mainly driven by the reduction of inflation that enabled price stability to be achieved, while the government deficit remained roughly stable before declining in 2003-06.
An analysis of persistent growth episodes: 1960-2006
In this section we build a linear probability model 8 in order to analyze the factors that influence persistent growth, using quarterly data. We act in two stages: a binary model of three mutually exclusive states of nature (persistent growth, growth and recessions) and a three-choice model that allows us to calculate the probabilities of transition to persistent growth for a given change in the independent variables.
Since we expect all variables to have an impact on growth according to their environment, rather than in a quarterly discretionary basis, we use for all variables four-quarter moving averages.
The variables used in the analysis
WT -An Index of the World trade, as published in the World Economic Outlook of the International Monetary Fund. This variable is exogenous from Israel's point of view, and given the increasing openness of the economy and the fact that Israel's industrial exports are based mainly on high-tech products, 9 it is considered one of the most important variables representing demand.
ALIA -The yearly influx of immigrants. Immigration was always considered as one of the important variables for explaining growth episodes in Israel. Metzer (1991) mentions that the importance of immigration to growth is reflected through the residential sector. Lavi and Strawczynski (2001) found that the effect on growth is significant when the dimension of the immigration wave is beyond a threshold, leading to increased investment. Since we use other variables related to immigration which represent the impact of immigration on the supply side, we consider the flow of immigrants as a demand variable.
ISR_CAS, TOT_INJ, TER_NUM -Israel casualties of terror, total injured by terror,
and number of terrorist attacks, respectively. Clearly the security situation, in general, is an important exogenous variable. However, wars like the Six-Day War"
(which enhanced growth since it was short and created prospects for improving
Israel's geopolitical situation) and the Yom Kippur War (which was relatively short and implied a further increase in defense expenditure) had a more complicated effect on growth, compared to the clear-cut negative effect of terror attacks during the second Intifada, e.g., on tourism. We used the variables related to terror attacks to measure quantitatively the effect of the security situation and we see this variables as representing predominantly the demand side. We expect a negative effect on growth episodes.
MACRO -The index of quality of macroeconomic management; see previous section.
When using this variable in the growth regressions, we are aware that some of the variables composing this index maybe partly endogenously determined by growth. While the black market premium (BMP) and the volatility (ERATE) are more representative of the exchange rate regime and suffer less from endogeneity, the other variablesgovernment surplus (SURP), inflation (INF) and the overvaluation (OVERVAL) are clear candidates for endogeneity. In order to deal with this issue we will use in the empirical analysis a macroeconomic index calculated using the cyclically adjusted deficit (instead of the actual deficit as used by Sirimaneetham and Temple, 2005) . In addition, in Similarly to Easterly and Rebelo (1993) , in the regressions we also use the direct statutory tax rate (T_D).
12 As explained in Barro (1990) . 13 These authors stress that the relevant rate depends on the tax structure: if increasing income implies a decision to work additional hours or to change the composition of family income, then the relevant tax rate is the marginal tax rate; however, if the decision leads to increased tax deductions, then the relevant rate is the effective tax rate. For a paper that follows the second approach, see Mendoza, Razin and Tesar (1994 
A cointegration analysis
In Appendix B we perform a cointegration analysis of business sector per capita GDP and of total factor productivity. The analysis is used to identify the variables that affect per capita GDP and factor productivity in the sample. We regress the business sector GDP per capita (GDP_BS/POP) and the total factor productivity (Solow residual) on the main exogenous variables -world trade, immigration and the security situation -and policy variables, including the macroeconomic index and its components (Table B .1).
As explained by Bruno (1989) Our binary-choice model has three alternative and mutually exclusive states of nature:
periods of persistent growth, growth and recessions. For each period we estimate a linear probability model that helps us to assess the probabilities of the independent variables for increasing persistent growth, growth and recessions, respectively. As explained above, the independent variables are computed using four-quarter moving 15 Other works of Bruno on sustainable growth in Israel are Bruno (1990) and Bruno and Meridor (1991) . 16 For an analysis that considers only supply variables using a production function framework see Lavi and Strawczynski (2001) .
averages. 17 We perform two-stage least square regressions using the terms of trade as an instrument for PX_PY, which as explained above, suffers from endogeneity. Table 3 shows the results for the definition of persistent growth episodes based on growth rates of per capita business sector GDP.
As mentioned above, the benchmark definition of growth episodes is based on a fiveyear duration. However, we also performed a sensitivity analysis for six-and fouryear durations. Concerning the six-year duration, the results remain the same: all three episodes respond also to this criterion. As for the four-year duration, should be noted that the present period of growth can be considered as a persistent growth episode, assuming that the growth rate in the first half of 2007 evolve according to the Bank of Israel forecast. Another period that almost matched the criteria was the one from
October 1983 until mid-1987. In that period per capita growth was higher than 3 percent in annual terms, but the duration was 15 quarters, i.e., one quarter less than required according to this criterion.
The first regression in Table 3 takes some of the most important variables from the cointegration analysis and tests the probability of affecting persistent growth. In this regression the definition of persistent growth does not include the current episode.
Although it would be preferable to use the statutory tax rate instead of tax revenues, that would have severely reduced our sample. Thus, we postpone the use of this variable to the next regression. In general the variables are significant and with the expected signs. Beside taxes, all other variables are significant at a 5% level of significance, and the coefficients have the expected signs. Among the supply variables that enhance growth we find the road infrastructure.
18 17 We tested also the regressions on a regular quarterly basis, and in general results were similar but with a lower explanation power. 18 Since we do not have quarterly data we generated a dummy variable that takes the value of one when the growth rate of the roads capital stock is higher than average, and zero otherwise. The second regression substitutes total taxes with the statutory tax rate. The coefficient of this variable is negative and significant, and the explanatory power of the regression rises substantially. 19 Moreover, some additional variables that were not significant in the previous regression are significant in this one -immigrants' labor experience and the US loan guarantee program. However, some of the variables (world trade and macroeconomic performance) are not significant.
19 By looking at the statutory tax rate variable (see diagram), it is evident that immediately after the stabilization plan of 1985 the huge reduction of the statutory tax rate may be explained by a parallel rise in effective tax rates during this period, as a consequence of the reduction of inflation (i.e., disappearance of the Tanzi-Olivera effect); in order to control for this possibility we used an interaction dummy variable with the value of 1 for eight quarters after the stabilization plan and 0 otherwise, and found that this term was statistically not significant. The fourth regression also uses the definition of persistent growth which includes the present period, using the specification of equation 2. Also here the explanatory power of the regression rises substantially, and all variables are significant at 10 percent and with the expected signs. Table 4 shows some additional tests: an analysis of persistent growth episodes using the definition with levels (see appendix), and the analysis of recessions.
The first regression considers both supply and demand variables, including the change in total taxes. Most of the variables have significant coefficients with the expected signs. Macroeconomic policy, immigration and immigrants' labor experience (not significantly) enhance growth episodes, while terror attacks have a negative impact.
The world trade coefficient was not significant, and the change in total taxes has a positive coefficient, probably reflecting correlation between growth and tax revenues.
Thus, in the second regression we substitute total taxes with the statutory tax variable, which is the right variable in terms of economic decisions of agents. This substantially improves the explanatory power of the regression from 0.42 to 0.71, and most of the variable coefficients become significant and with the expected signs.
In order to check the policy variables we run an additional regression that substitutes the statutory tax with direct statutory tax, and adds the capital roads stock. The regression improves, and all variable coefficients are significant and with the expected signs. The last regression tests a linear probability model for recessions. In general the variables have the expected signs but the explanatory power of the regression is relatively low; note that the variable that represents terror attacks has a positive, significant and high coefficient.
A three-states model
In this model the states of nature have the following values: persistent growth -2, growth -1 and recessions -0. The results of TSLS estimation are shown in Table 5 .
The results of the first and second regressions confirm our findings regarding the importance of combining both exogenous (world trade, immigration, Intifada) and policy variables (macroeconomic policy and taxes), and demand (world trade, immigration) and supply variables (stock of immigrants).
Similarly to the second regression, the third and fourth regressions are based on a shorter sample. The reason is that we use the weighted statutory tax rate as an explanatory variable, which reduces the sample. It is interesting to see that this variable has a negative and significant coefficient, as expected. Another interesting result is that in the third regression, when using the definition of the present period as a persistent growth episode (i.e., state of nature 2 instead of 1, we call this variable Y_2) the explanatory power of the regression increases, and most variables are significant with coefficient signs in accordance with economic analysis.
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The last regression adds the capital roads stock and substitutes the statutory tax rate with direct statutory tax rate (TD), which is considered by economic research to be the main candidate for representing the negative impact of taxation on growth. In fact, its coefficient is higher and significant, and the explanatory power of the regression increases.
In Table 6 we perform additional tests on the macroeconomic index, so as to cope with the endogeneity of some of its components.
The first regression uses the components of the macroeconomic index, using the cyclically adjusted deficit instead of the deficit in order to avoid endogeneity. All three components are significant, and the coefficient of inflation is very small (although positive) and significant, which can be interpreted as a sign of endogeneity.
The second regression mimics the first one, but now we use a macroeconomic index based on the cyclically adjusted government deficit, which is not subject to endogeneity. This is in fact regression 2 in Table 5 , which is shown here again so as to compare gradually the contribution of each component of the macroeconomic index to results. Results are significant and the coefficients have the expected signs.
The third regression omits the variable OVERVAL which is subject to endogeneity, as emphasized by Sirimaneetham and Temple (2005) . Also in this regression results are significant and the coefficients have the expected signs.
Finally, the last regression deals with the endogeneity of all variables. We use a macroeconomic index that excludes OVERVAL and INF, which are the variables suspect of endogeneity. In order to represent inflation we built dummy variables representing the inflation regimes: FISCAL_DOMINANCE represents the inflationary regime in the 1970s and mid-1980s, while INFLATION_TARGETTING represents the period since the mid-1990s. Results are significant and with expected signs, except for FISCAL_DOMINANCE which was not significant and consequently not reported. Also the explanatory power rises. We see this regression as representative of our results, since this regression is based on exogenous variables only. 1980q4-2006q4 1980q4-2006q4 1980q4-2006q4 1980q4-2006q4 
Granger causality tests
One of the important questions is whether the variables analyzed above reflect causality, as opposed to correlation with business sector GDP (BS_GDP). In this section we show the results of pair-wise Granger causality tests.
The results are shown in Table 7 . A low probability implies that we can reject the hypothesis that the analyzed variable does not cause per capita BS_GDP. The results show that we reject the hypothesis that world trade, terror attacks and statutory taxes do not cause the development of per capita BS_GDP.
Table 7 -Granger Causality Tests
(probability of rejecting the null hypothesis) * Significant at 5 percent. ** Including 12 quarters lag.
Concerning sustainable growth episodes, the single variable that causes these periods is the statutory tax rate; however, this finding is dependent on using a twelve-quarter (three-year) lag. All the other variables do not cause sustainable growth episodes. We conclude that the combination of variables is the one that causes these episodes, and single variables per se are not able to cause sustainable growth. In fact, when we test the joint hypothesis that all the variables that appear in Table 7 Granger cause persistent growth, we get that the results are significant at a 1 percent level. 
Contributions to the transition from recession to the present growth episode
In this sub-section we use the coefficients estimated above to asses the contribution of the different variables to the transition from the recession at the beginning of the millennium to the present persistent growth episode. For this purpose we use equation 4 in Table 6 .
The Table 8 . Since PerCapita GDP growth increased from -3.3 percent to 3.2 percent (Table 1) , we normalized the results so as to obtain that the sum of the contributions amounts to 6.5 percent. The share of immigrants in the population (%) -0.9 -1.0
The ratio of export to GDP prices ( 
Conclusions
The following are the conclusions obtained from our research:
i) Macroeconomic management in Israel was characterized by periods of bad and good management throughout Israel's short history. In the last years there has been a remarkable improvement in macroeconomic management.
ii) The main variables affecting growth episodes are exogenous variables -the world trade and the security situation -and policy variables -macroeconomic policy (positively), government investment (positively) and taxes (negatively).
Exogenous variables had a higher impact on growth episodes than did policy variables.
iii) Growth episodes in Israel were affected by both supply and demand factors.
Among the demand factors we stress the world trade, the security situation and We stress that our analysis is focused on growth episodes, and not on long-run growth. Quantifying the forces explaining long-run growth requires using additional variables, like investment in research and development and investment in education at different education levels, which is beyond the scope of the present research.
APPENDIX A -Definitions of Sustainable Growth
Suppose that the piecewise linear line in the diagram represents actual GDP, and the curve represents its trend (using an HP filter).
Using the benchmark definition of growth, which is based on growth rates, implies that the periods AB and CD are defined as growth periods -note the steep slope, which means a high rate of change -and OA and BC as recession periods.
An alternative definition of growth is based on per capita GDP level. According to this definition, the growth period starts when the per capita GDP level is higher than trend; i.e., the first growth period starts at A` (instead of A) and ends at B` (instead of B). The delay on the starting date can be interpreted by thinking that the higher growth rate after point A only compensates for the loss of output in the previous recession, and it is only at A` that the growth period begins.
A good example of the difference between these definitions can be found at the We see in the first diagram that the two persistent growth periods as defined in Table   1 remain the same, with one difference: the end of the first period occurs one quarter ahead (the first quarter of 1966) and the second period starts one quarter ahead.
The biggest difference is related to the more recent periods: the immigration period continues until the year 2000 instead of ending in 1996, and the present period cannot be considered as a persistent growth episode since it is only at the present that the per capita GDP level achieves the trend level. .
APPENDIX B -A Cointegration Analysis
B.1 An analysis of per capita GDP
The results of the cointegration analysis of Business Sector per capita GDP are summarized in Table B .1. We report the coefficients, the standard deviations, and the ADF statistic obtained when excluding each variable from the cointegration equation.
This indicator allows us to assess the contribution of each variable to the long-run relationship with per capita business sector GDP.
The variables used in the analysis are the ones introduced in section 3.1, in addition to the following ones:
FW -The number of foreign workers. In many studies (see Hercowitz, Lavi and Melnick, 2000) it was found to be an important variable for explaining productivity and growth (as well as a contributing factor to income inequality).
A_USA -This variable represents total productivity in the United States, 20 and as in previous studies it is considered a supply variable. 20 In the cointegration analysis of productivity we used both A_USA and US GDP. We expect that US productivity accounts for supply factors, while US GDP represents demand factors. Economic research shows that supply factors are more related to growth since they are permanent, while demand factors are related to business cycles since they are transitory (Blanchard and Quah, 1989 ). 1983, we extended the series backwards to 1970 by using the electricity consumption of the industrial sector as an indicator of capacity utilization in the earlier period.
L -Labor input, measured in hours.
Equation 1 takes into account only three exogenous variables. We ran this equation in a log-log specification, so as to obtain elasticities. It was found that although these variables have a significant contribution to the ADF, they are not sufficient to explain the business sector GDP per capita; additional variables, including policy variables, must be added. The largest elasticity and the highest contribution to cointegration were obtained for the world trade.
Equation 2 adds additional exogenous variables, 21 one of them representing a supply variable -government investment (G_I) -and another representing the security situation (the number of Israeli casualties). Each of these variables improves cointegration, but we still do not obtain a cointegrative relationship.
An interesting variable is the stock of immigrants (STOCK_ALIA), which turned to be a crucial contributor to the long-run relationship. Moreover, the squared immigration term is a crucial contributor for this relationship.
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B.2 An analysis of productivity growth
In this sub-section we extend the analysis to total factor productivity. Among the components of the production function, this variable was found to be crucial for the explanation of growth (Lavi and Strawczynski, 2001) . Like in the previous sub- 21 In contrast to the first regression, in the next regressions we do not use logarithms. 22 The fact that the squared variable adds to cointegration means that there is a significant contribution for growth under high values of the stock of immigrants. One possible interpretation is that important immigration influxes enhance both demand and supply, as explained in Lavi and Strawczynski (2001) .
section, we search for the long-run relationship that explains productivity, and we test both supply and demand variables. Our first approximation considers the variables used in the growth regressions that are directly related to labor and capital productivity. This includes the productivity in the US, which acts as a good proxy for technological advance. However, the result shows a lack of cointegration. This result means that other variables are needed in order to understand the long-run development of productivity.
Next, we consider a new variable, CAPACITY_K, which is a measure of capacity utilization. 23 We expect this variable to have a positive contribution, given that capacity utilization is clearly pro-cyclical. Not surprisingly, this variable has a 23 In a non-reported regression, we obtained more significant results when using the short series of CAPACITY_K (from 1983 until 2005) -based only on the measurement of capacity utilization from the Companies Survey (i.e., not measuring capacity utilization by electricity consumption).
substantial contribution to cointegration. 24 The other variables explaining productivity are the US real GDP, labor input as a control variable, and Israeli casualties in terror attacks. We consider the finding that demand variables are needed in order to achieve cointegration as an additional sign that Israel has not achieved yet a long-run steady state.
The third regression adds the stock of roads, which is a policy variable and is expected to increase cointegration. In fact, he ADF increases to 6.1, which is significant at 1 percent. 24 Note that the value of the ADF when excluding this variable is based on a longer sample.
